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Abstract: The paper intends to present briefly the causes, respectively loads and effects, 
respectively deformations over the dam. Thus, the potential loads over the dam have been 
evaluated as well as the way they all reflect in the behaviour of different structural elements 
of the dam.  An interpretation of the relationship between the cause and the effect can be 
done based on the data presented, which the authors consider doing in a future paper. This 
implies an analytical and graphical argumentation which calls for the elaboration of the 
punctual connections between the loads and the deformations.    
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INTRODUCTION 
 
The Colibiţa hydro-energetic construction is situated in the upper part of the 
Bistriţa Transilvană river, in Bistriţa-Năsăud county, at circa 40 km upstream from 
the town of Bistriţa, the county capital.  
The hydro-energetic construction Colibiţa was designed to meet the 
following requirements: supplying the town Bistriţa and some other settlements 
along the river with water; creating a hydro-energetic potential, which can be 
rendered valuable through the Hydro-Energetic Plant in Colibiţa; diminishing the 
freshets in order to prevent floods along River Bistriţa; fighting the soil erosion; 
developing certain fishing activities. 
The monitoring of the dam behaviour through measurements done on the 
measurement and control instruments started together with its exploitation. Starting 
the year 1994 and until 1996, the take over and interpretation of the measurements 
from the measurement and control instruments was done by the Technical 
University of Cluj-Napoca, Constructions Faculty. The building and assembling was 
done by “Hidroelectrica S.A.”, Ardeal Branch, based on the project drawn by ISPH 
Bucharest. The beneficiary of the investment is “Regia Autonomă Apele Române”, 
Cluj branch.  
By the end of the studied period of time, respectively October 1996, the 
construction works had been finished, only the repairs asked by the take over 
committee in December 1995, remaining to be done.   
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The basic works at the dam were done according to the initial project, 
except the water-tight mask and the superior part of the crowning. These made the 
object of different separate new projects.  
The water-tight mask of the dam, on the upstream wall, was initially made 
of PVC film, laid on a sand bed and protected by concrete plates. In 1989 it was 
replaced and continued during the next years, together with the construction of the 
dam. The final solution was chosen as an asphalt concrete mask with the surface of 
23,400 square meter. The mask was installed on a cold supporting layer made of 
rock keyed with bitumen slurry.   
The depth water-tightening, respectively the water-proofing of the founding 
rock of the dam, was done using a water-tightening veil made of two main rows of 
injections on the entire outline dam-rock and two consolidating rows, only on the 
contact areas between the river bed and the walls. 
 
THE ANALYSIS AND INTERPRETATION OF THE MEASUREMENTS 
REGARDING THE EXTERNAL LOADS 
 
1. The influence of the variation of the water in the lake over the dam 
The variation of the water in the lake may be analysed under two aspects: 
the variation of the water level - its hight - as time variation; the variation of the 
water level due to the rising or lowering of the water surface, considered as dynamic 
load.    
The variation of the level of the water in the lake depends on the behaviour 
of the following parameters: the precipitation regimen, correlated with the size of 
the tributary streams  hydrographic basin; the processing (respectively the energetic 
expoitation); the maneuvers done for the bottom or semi-bottom evacuations.   
The gathring of water upstream from the dam, as the construction works 
progressed, was asked for by the lack of water in the town of Bistriţa and other 
towns upstream from this construction. By the end of the studied period of time, the 
end of the year 1996, the basin had been evacuated twice, namely between March 
30th  - April 9th,  and March 4th - Sept. 29th 1989. During the last evacuation the 
water tightening mask was done. In its final version, the mask was made of bitumen 
concrete.  
The yearly levels of the water in the lake, the lowest and the highest, since 
the day it has been partly inaugurated until the end of the year 1996, are shown in 
Table 1.   
From the table we can see that the levels of the water in the lake rise from 
the first evacuation, in the year 1983, until the second evacuation, in 1989. After the 
reception of the dam, the levels of the water in the lake decrease about 5 m until 
March 1996. After that, they rise until the end of that year, reaching the height of 
780,06 mdNM. 
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Table 1 
The year The minimum level in 
mdNM (date) 
The maximum level in mdNM (date) 
1 2 3 
1983 726,50 (July) 745,90 (March) 
1984 743,80 (Ian. 1st) 759,60 (June 2nd) 
1985 754,70 (Aug. 31st) 761,03 (June 21st) 
1986 754,78 (Apr. 18th) 761,06 (Apr. 28th) 
1987 753,67 (Aug. 4th) 761,07 (May 8th) 
1988 754,25 (Nov. 29th) 760,82 (Apr. 3rd) 
1989 730,87 (Oct. 1st) 755,96 (Jan. 2nd) 
1990 754,06 (Jan. 17th) 760,82 (Nov. 2nd) 
1991 742,92 (May 20th) 760,21 (Sept. 18th) 
1992 757,06 (March 13th) 761,44 (Oct. 23rd) 
1993 751,55 (March 17th) 765,94 (Sept. 13th) 
1994 765,24 (Jan. 23rd-26th) 779,26 (June 8th) 
1995 765,52 (Febr. 9th) 775,64 (Dec. 24th) 
Jan. - Oct. 1996 770,06 (Apr. 3rd) 780,03 (Oct. 3rd, 4th, 28th) 
 
The variation of the minimal, maximal and average monthly levels, as well 
as the speed of the daily variations of the levels of the water in the lake in the time 
interval between Nov. 1995 and Oct. 1996, will be shown in the synthetical Table 2.    
 
Table 2 
The 
month and 
the year 
The 
minimum 
level in 
mdNM (date) 
The 
maximum 
level in 
mdNM (date) 
The average 
level in 
mdNM 
The speed  of the variation of 
the water level in mdNM 
maximal montly 
(date)                        average 
Nov. 1995 
- 
Oct. 1996 
770.06 (Apr. 
3. 1996) 
780.06 (Oct. 
20. 1996) 774.98 
+0.74 (Febr. 
26th/27th) 
-0.49 (May 
18th/19th) 
0.0727 
 
As compared to the year 1994, when maximal speeds (1,46 m/day) of the 
water in the lake were reached, even if, during the whole period of the study, in 
1996 the highest level of the water in the lake was recorded, the variations of the 
daily speed did not exceed 0.74m/day. Even though, the variation of the level of the 
water in the lake was 10 m in the March - Oct. 1996 time interval. This obviously 
influenced the values measured on the MCIs as compared to the previous years. 
The atmospheric precipitations in the area of the dam were monitored on the 
platform from the exploitation block of the MCI group. The situation of the 
precipitations during the studied period as well as their analysis is presented in Table 
3. 
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Table 3 
The month and the 
year 
The number of days 
with precipitations 
The intensity of precipitations 
minimal (day)           maximal (day) 
Nov. 1995-Oct. 
1996 
164 0.1 
(Jan., March) 
51.0 
(June 26th) 
Comparing the precipitations regimen during the year 1996 with that of the 
preceding years 1994 and 1995 we notice similar values, in general. These values 
refer to the number of the days with precipitations in 1994 - 158 days, in 1995 - 173 
days, and respectively 164 days in 1996. The total amount of precipitations in 1994 
was 1043.7 l/sq. m, in 1995 it was 956.9 l/sq. m and in 1996 it was 963.7 l/sq. m. 
Even though, in 1996 daily maximal values of 51.0 l/sq. m were also recorded and in 
September the total amount of precipitations was 191.1 l/sq. m. 
The precipitation regimen is correlated with the variation of the water level 
in the lake, as can be seen in Table 1.   
2. The water infiltration through the body of the dam 
This phenomenon is illustrated by the water infiltration collected in the 
injection gallery and, at the same time, by the water infiltration in the body of the 
dam, measured at the overflows situated in the downstream manhole and in the 
injection gallery.   
The Colibiţa dam is made of rock conglomerates except the last few meters 
from under the crowning, where a concrete structure was made. The water 
tightening of the dam was done by a bitumen concrete mask, set on the upstream 
wall, having its upper part imbedded in the concrete structure. The water tightening 
of the foundation rock from under the upstream bed of the dam is secured by means 
of an insulating veil made with the help of several injection drillings, along the 
contact contour between the dam and the rock, and in the contact zones between the 
water bed and the walls.  
Due to the adopted constructive solution, the body of the dam undergoes a 
series of external factors, such as: the mechanical pushing of the water in the lake, 
precipitations falling directly in the lake, the downflow of water from the slopes to 
the dam emprise, the water from the springs.   
Collecting of the water that comes from the above mentioned sources is 
solved as follows: the water from the precipitations falling on the dam, the 
downflow of water from the slopes and the water from the springs collects in the 
emprise of the dam and is discharged through an overflow, called left bank 
overflow; the water collected in the injection gallery and which may come from the 
drainage drillings and the drainages from under the mask, is collected at the 
downstream part of the dam and is discharged over a right bank overflow.  
The characteristic flows discharged at the active drainage drillings, in the 
studied period of time, November 1995 - October 1996, are shown in Table 4. 
Taking into consideration that during the studied period of time, in the 
injection galleries injections were not performed, the water collected comes from 
drainage drillings or from the drainage drillings from under the mask, no other 
significant sources, as far as the amount of water is concerned, being present.  
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Table 4 
The flows discharged by the drainage drillings (l/min)  The month and 
the year minimal (day) maximal (day) montly averge 
The average level of 
the water in the lake 
Nov. 1995  
Oct. 1996 4.24 (07.08.96) 9.68 (06.12.95) 6.72 
774.98 
 
CONCLUSIONS 
 
What we see from the above analysis highlights the fact that the diversity of 
the types of MCIs destined for the Colibiţa construction can provide complex 
information upon the behaviour of the dam, both during the execution period of time 
and during the exploitation. Thus, the interpretation of the measurements done with 
the installed MCIs can provide dependable information upon some deficiencies that 
occured during the construction or exploitation of the Colibiţa construction.   
In order to achieve this goal, by the way this paper is conceived, the 
punctual connections between the measurements done on different types of MCIs 
are highlighted. So is the behaviour of the structural elements from the body of the 
dam, influenced directly by the measured parameters.   
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